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IMAGE TRANSFER SYSTEM AND IMAGE TRANSFER METHOD 
Fiel d n-P tha T TivftirM f} j \ 

The present invention relates to an image transfer system 
and an image transfer method, and more particularly to an image 
transfer system and an image transfer method wherein an image 
is transferred over a network. 

Pcnc-rmtion of the Relate A^-fr 

Various facsimile apparatus are conventionally known, 
and as one of such facsimile apparatus, a facsimile server is 
disclosed in Japanese Patent Laid-Open No . Hei 10-150462 . The 
facsimile server converts received image data into data of the 
GIF (Graphics Interchange Format) format or the JPEG (Joint 
15 Photographic Coding Experts Group) format in the inside of the 
facsimile apparatus and offers the data as a HTML (Hyper Text 
Makeup Language) document so that it can be read using a WWW 
(World Wide Web) browser thereby to realize image outputting 
seamlessly without requiring a special application. 
20 Meanwhile, an image information input ting/ outputting 

apparatus is disclosed in Japanese Patent Laid-Open No. Hei 
10-326288 , The image information inputting/ outputting 
apparatus includes a web browser provided in a scanner 
apparatus and including a management table in which UKLs 
25 (Uniform Resource Locators) and set values are stored in a 
coordinated relationship, and a URL interpretation section for 
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interpreting a URL . A URL inputted from a web browser of an 
information terminal is converted into a set value by the URL 

interpretation- section. The "set "value obtained by the 

conversion is set to a driving control section by a setting 
section, and an image is read in by the driving control section 
in accordance with a desired reading condition. Accordingly, 
operation of an image information inputting/ outputting 
apparatus is realized seamlessly under unified environments. 

However, the facsimile server and the image information 
inputting/ outputting apparatus have the following problems. 

The first problem is that a hardware resource for image 
conversion is required- The reason is that, while usually a 
facsimile apparatus holds a stored image in a coded form for 
saving its capacity, since it is not designed so that it can 
be utilized only by a terminal of an output destination, such 
a coding method that data obtained by the coding method can 
be decoded by the output destination terminal may not 
necessarily be adopted by the facsimile apparatus. 
Accordingly, in the case just described, image conversion must 
be performed so that the image can be utilized by the output 
destination terminal. However, in order to realize this, 
hardware resources such as a CPU and a memory must be used. 

The second problem is that an unnecessary load is applied 
to the network. The reason is that , while usually most of 
images received by a facsimile apparatus are binary images of 
white and black, an image format wherein colors are taken into 
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consideration is sometimes used by a terminal of an output 
destination. To convert a binary image into an image of a color 
format i£ order" to allow handling of such a binary image is 
to make the information redundant, and transfer of an image 
5 obtained by such conversion applies an useless load to the 
network. 

SUMMARY OF THE TWRAPTTn^ 
It is an object of the present invention to provide an 

10 image transfer system and an image transfer method by which 
image data stored in accordance with a coding system in a 
facsimile apparatus connected to a network can be outputted 
to a terminal equipment connected to the same network such as 
a personal computer or a work station. 

15 is another object of the present invention to provide 

an image transfer system and an image transfer method by which 
image outputting can be realized seamlessly under unified 
operation environments without installing a driver for 
exclusive use in a terminal equipment of an outputting 

20 destination. 

It is a further object of the present invention to provide 
an image transfer system and an image transfer method wherein - 
conversion of image data into data of a format which can be 
used by a terminal equipment can be performed efficiently 

25 without using a hardware resource in a facsimile apparatus such 
as a CPU or a RAM. 
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In order to attain the objects described above , according 
to an aspect of the present invention, there is provided an 
"image - "transfer "system ~ comprising one "or" more terminal 
equipments, one or more facsimile apparatus, and a network for 
interconnecting the terminal equipments and the facsimile 
apparatus, each of the facsimile apparatus including coding 
means for coding image data included in data inputted to the 
facsimile apparatus from the outside in accordance with a 
unique coding method, image data storage means for storing the 
image data coded by the coding means, and decoding program 
signaling means for outputtihg, when the image data stored in 
the image data storage means is to be outputted to an arbitrary 
one of the terminal equipments, a decoding program for decoding 
image data coded in accordance with the coding method in 
response to an acquisition request from the terminal equipment . 
U1 Each of the terminal equipments may includes network 

m control means for controlling connection to and data 

P 

p eommunxcation with any of the facsimile apparatus over the 

network, inputting means for inputting an operation 
20 instruction to initiate a WW browser, program execution 
control means for controlling execution of a program for 
initiating the WWW browser in response to the operation 
instruction inputted by the inputting means , and display means 
for displaying the WW browser executed by the program 
25 execution control means. 

According to another aspect of the present invention, 
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there is provided an image transfer system, comprising one or 
more terminal equipments, one or more facsimile apparatus, and 
- a network for—inter connecting the terminal equipment sand the 
facsimile apparatus, each of the facsimile apparatus including 
coding means for coding image data included in data inputted 
to the facsimile apparatus over a public network in accordance 
with a unique coding method, image data storage means for 
storing the image data coded by the coding means , management 
means for managing the image data stored in the image data 
storage means and page information of the image data, network 
control means for controlling connection to and data 
communication with any of the terminal equipments over the 
network, acquisition request reception means for receiving an 
acquisition request outputted from any of the terminal 
equipments, acquisition request analysis means for analyzing 
the acquisition request received by the acquisition request 
reception means, HTML document data signaling means for 
signaling, when it is analyzed by the acquisition request 
analysis means that the acquisition request is an acquisition 
request for HTML document data, the HTML document data, 
decoding program signaling means for signaling, when it is 
analyzed by the acquisition request analysis means that the 
acquisition request is an acquisition request for a decoding 
program for decoding image data decoded in accordance with the 
coding method, image data signaling means for signaling, when 
it is analyzed by the acquisition request analysis means that 
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the acquisition request is an acquisition request for image 
data coded in accordance with the coding method, and signaling 
means for transmitting a Ye ^spons e tothe "acquisition request 
signaled from one of the HTML document data signaling means, 
the decoding program signaling means and the image data 
signaling means to the terminal equipment through the network 
control means. 

According to a further aspect of the present invention, 
there is provided an image transfer system, comprising one or 
more terminal equipments, one or more facsimile apparatus, a 
WWW server, and a network for interconnecting the terminal 
equipments, the facsimile apparatus and the WWW server, each 
of the facsimile apparatus including coding means for coding 
image data included in data inputted to the facsimile apparatus 
15 from the outside in accordance with a unique coding method, 
and image data storage means for storing the image data coded 
by the coding means, the WWW server including decoding program 
Storage means in which a decoding program for decoding image 
data coded in accordance with the coding method is stored, and 
decoding program signaling means for outputting the decoding 
program in response to a request from the terminal equipment. 

Each of the facsimile apparatus may further include 
management means for managing the image data stored in the image 
data storage means and page information of the image data, 
network control means for controlling connection to and data 
communication with any of the terminal equipments and the WWW 
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server over the network, acquisition request reception means 
for receiving an acquisition request outputted from any, of the 
-terminal-equipments 7 acquisition "request "analyYis "mean's"* ox' 
analyzing the acquisition request received by the acquisition 
request reception means, HTML document data signaling means 
for signaling, when it is analyzed by the acquisition request 
analysis means that the acquisition request is an acquisition 
request for HTML document data, the HTML document data, image 
data signaling means for signaling, when it is analyzed by the 
acquisition request analysis means that tne acquisition 
request is an acquisition request for image data coded in 
accordance with the coding method, and signaling means for 
transmitting a response to the acquisition request signaled 
from one of the HTML document data signaling means and the image 
data signaling means to the terminal equipment through the 
network control means. 

Each of the terminal equipments ,au includes network 
control means for controlling connection to and data 
communication with any of the facsimile apparatus over the 
network, inputting means for inputting an operation 
instruction to initiate a WW browser, program execution 
control means for controlling execution of a program for 
initiating the WW browser in response to the operation 
instruction inputted by the inputting means , and display means 
for displaying the WWW browser executed by the program 
execution control means . 
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The W server may include network control means for 
controlling connection to and data communication with any of 
the facsimile" apparatus and the terminal equipments over the 
network, acquisition request reception means for receiving an 
acquisition request outputted from any of the terminal 
equipments, acquisition request analysis means for analyzing 
the acquisition request received by the acquisition request 
reception means, decoding program signaling means for 
signaling, when it is analyzed by the acquisition request 
analysis means that the acquisition request is an acquisition 
request for a decoding program for decoding image data decoded 
in accordance with the coding method, and transmission means 
for transmitting the decoding program signaled from the 
decoding program signaling means as a response to the 
acquisition request to the terminal equipment through the 
network control means . 

According to a still further aspect of the present 
invention, there is provided an image transfer method for an 
image transfer system wherein one or more terminal equipments 
and one or more facsimile apparatus are interconnected by a 
network, comprising the steps of output ting image data coded 
in accordance with a unique coding method by and stored in any 
of the facsimile apparatus to an arbitrary one of the terminal 
equipments, and outputting a decoding program for decoding 
image data coded in accordance with the coding method to the 
terminal equipment in response to a request from the terminal 
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equipment . 

Any of the terminal equipments may execute an operation 
~ instruction - "inputting" step" of inputting" ~an~ operation 
instruction to initiate a WW browser, a program initiation 
5 step of initiating a program for the WWW browser in response 
to the operation instruction inputted by the operation 
instruction inputting step, a WWW browser display step of 
displaying the WWW browser initiated by the program initiation 
step, a URL discrimination step of discriminating whether or 
io not a URL of any of the facsimile apparatus is inputted, a HTML 
document data acquisition request notification step of sending, 
when it is discriminated by the URL discrimination step that 
a URL is inputted, a notification of an acquisition request 
for HTML document data to that one of the facsimile apparatus 
15 which has the URL through the network, a HTML document data 
reception step of receiving the HTML document data transmitted 
from the facsimile apparatus in response to the notification 
Of the acquisition request by the HTML document data 
acquisition request notification step, a HTML document data 
display step of displaying the HTML document data received by 
the HTML document data reception step, a program execution 
description discrimination step of discriminating whether or 
not a program execution description is present in the HTML 
document data displayed by the HTML document data display step, 
a decoding program acquisition request notification step of 
sending, when it is discriminated by the program execution 
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description discrimination step that the program execution 
description is present, a notification of an acquisition 
request ~f br~a _ decoding program" to _ the "fac simile apparatus' a 
decoding program reception step or receiving the decoding 
program transmitted from the facsimile apparatus in response 
to the acquisition request notification by the decoding program 
acquisition request notification step, a decoding program 
execution step of executing the decoding program received by 
the decoding program reception step, an image data acquisition 
request notification step of sending a notification of an 
acquisition request for image data to the facsimile apparatus, 
an image data reception step of receiving the image data 
transmitted from the facsimile apparatus in response to the 
acquisition request by the image data acquisition request 
15 notification step, an image data decoding step of decoding the 
image data received by the image data reception step based on 
the decoding program executed by the decoding program execution 
step, and an image data display step of displaying the image 
data decoded by the image data decoding step. 
20 of the facsimile apparatus may executes a coding step 

of coding image data included in data inputted to the facsimile 
apparatus over a public network in accordance with the unique 
coding method, an image data storage step of storing the image 
data coded by the coding step, a management step of managing 
25 the image data stored by the image data storage step and page 
information of the image data, an acquisition request reception 
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step of receiving an acquisition request transmitted from any 
of the terminal equipments over the network 4 an acquisition 
- request- analysis step of analyzing the acquisition request 
received by the acquisition request reception step, a first 
5 discrimination step of discriminating whether or the 
acquisition request analyzed by the acquisition request 
analysis step is an acquisition request for HTML document data, 
a HTML document data signaling step of signaling, when it is 
discriminated by the first discrimination step that the 
10 acquisition request is an acquisition request for HTML document 
data , the HTML document data to the terminal equipment , a second 
discrimination step of discriminating, when it is not 
discriminated by the first discrimination step that the 
acquisition request is an acquisition request for HTML document 
15 data, whether or the acquisition request is an acquisition 
request for a decoding program, a decoding program signaling 
step of signaling, when it is discriminated by the second 
discrimination step that the acquisition request is an 
acquisition request for a decoding program, the decoding 
program to the terminal equipment , a third discrimination step 
of discriminating, when it is not discriminated by the second 
discrimination step that the acquisition request is an 
acquisition request for a decoding program, whether or the 
acquisition request is an acquisition request for image data, 
an image data signaling step of signaling, when it is 
discriminated by the third discrimination step that the 
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acquisition request is an acquisition request for image data, 
the image data to the terminal equipment, and an error 
informat i on s i gnal ing~s t ep "of s ignaling e rror inf ormat i on when 
it is not discriminated by the third discrimination step that 
the acquisition request is an acquisition request for image 
data. 

According to a yet further aspect of th© present 
invention, there ia provided an image transfer method for an 
image transfer system wherein one or more terminal equipments , 
one or more facsimile apparatus and a WW server are 
interconnected by a network, comprising the steps of outputting 
image data coded in accordance with a unique coding method toy 
and stored in any of the facsimile apparatus to an arbitrary 
one of the terminal equipments, and output ting, from the WWW 
server in which a decoding program for decoding image data coded 
in accordance with the coding method, the decoding program to 
the terminal equipment in response to a request from the 
terminal equipment . 

Any of the facsimile apparatus may execute a coding step 
of coding image data included in data inputted to the facsimile 
apparatus over a public network in accordance with the unique 
coding method, an image data storage step of storing the image 
data coded by the coding step, a management step of managing 
the image data stored by the image data storage step and page 
information of the image data, an acquisition request reception 
step of receiving an acquisition request transmitted from any 
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of the terminal equipments over the network, an acquisition 
request analysis ^tep of analyzing the acquisition request 
received by the acquisition request reception step, a first 
discrimination step of discriminating whether or the 
acquisition request analyzed by the acquisition request 
analysis step is an acquisition request for HTML document data, 
a HTML document data signaling step of signaling, when it is 
discriminated by the first discrimination step that the 
acquisition request is an acquisition request for HTML document 
data, the HTML document data to the terminal equipment , a second 
discrimination step of di a criminating, when it is not 
discriminated by the first discrimination step that the 
acquisition request is an acquisition request for HTML document 
data, whether or the acquisition request is an acquisition 
request for image data, an image data signaling step of 
signaling, when it is discriminated by the second 
discrimination step that the acquisition request is an 
acquisition request for image data, the image data tq the 
terminal equipment, and an error information signaling step 
of signaling error information when it is not discriminated 
by the second discrimination step that the acquisition request 
is an acquisition request for image data. 

Any of the terminal equipments may execute an operation 
instruction inputting step of inputting an operation 
25 instruction to initiate a WWW browser, a program initiation 
step of initiating a program for the WWW browser in response 
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to the- operation instruction inputted by the operation 
instruction inputting step, a WWW browser display step of 
displaying the WW b~ r bVser _ ini^ 

step, a URL discrimination step of discriminating whether or 
not a URL of any of the facsimile apparatus is inputted, a HTML 
document data acquisition request notification step of sending, 
when it is discriminated by the URL discrimination step that 
a URL is inputted, a notification of an acquisition request 
for HTML document data to that one of the facsimile apparatus 
which has the UKL through the network, a. HTML document data 
reception step of receiving the HTML document data transmitted 
from the facsimile apparatus in response to the notification 
of the acquisition request by the HTML document data 
acquisition request notification step, a HTML document data 
display step of displaying the HTML document data received by 
the HTML document data reception step, a program execution 
description discrimination step of discriminating whether or 
not a program execution description is present in the HTML 
document data displayed by the HTML document data display step, 
a decoding program acquisition request notification step of 
sending, when it is discriminated by the program execution 
description discrimination step that the program execution 
description is present, a notification of an acquisition 
request for a decoding program to the WWW server, a decoding 
program reception step of receiving the decoding program 
transmitted from the WWW server in response to the acquisition 
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request notification by the decoding program acquisition 
request notification step, a decoding program execution step 

_ of- executing the decoding program received "by" the "decoding" 

program reception step, an image data acquisition request 
5 notification step of sending a notification of an acquisition 
request for image data to the facsimile apparatus, an image 
data reception step of receiving the image data transmitted 
from the facsimile apparatus in response to the acquisition 
request by the image data acquisition request notification step, 
10 an image data decoding step of decoding the image data received 
by the image data reception step based on the decoding program 
executed by the decoding program execution step, and an image 
data display step of displaying the image data decoded by the 
image data decoding step. 
15 With the image transfer system and the image transfer 

method, when image conversion is performed so that image data 
may be outputted from a terminal equipment of an output 
destination, a hardware resource of a facsimile apparatus of 
the image transfer system such as a CPU or a RAM is not used. 
The reason is that a unique coding method used in the facsimile 
apparatus is passed to the terminal equipment of the output 
destination together with image data and the terminal equipment 
performs the image conversion processing. Consequently, 
since there is no necessity to incorporate hardware for image 
conversion on the facsimile apparatus side, reduction in cost 
can be achieved. 



25 



Received 05-25-00 02:47am From-91 335607056 



To-FOLEY AND LARDNER Page 20 



• . • 

Further, with the image transfer system and the image 
transfer method, no unnecessary load is applied to the network. 
- The reason is such as-follows~ " In particular , _ whfie~usuaiiy 
most of images received by a facsimile apparatus are binary 
images of white and black, an image format wherein colors are 
taken into consideration is sometimes used by a terminal of 
an output destination- A WWW browser in most cases uses the 
GIF format or the JPEG format, and when image data is handled 
with the GIF format, 256 different colors can be included, but 
when image data is handled with the JPEG format, 16,670,700 
different colors or more can be included- To convert image 
data into data of either of the color formats in order to allow 
handling of an image of binary values to the utmost is to make 
information redundant, and transfer of an image obtained by 
such conversion applies a useless load to the network. With 
the image transfer system and the image transfer method of the 
present invention, however, since a binary image is transferred 
to a terminal equipment without converting it into a color image 7 
no unnecessary load is applied to the network, and the transfer 
time can be reduced when compared with an alternative case 
wherein a binary image is converted into another image of the 
GIF format or the JPEG format by the facsimile apparatus side. 

The above and other objects, features and advantages of 
the present invention will become apparent from the following 
description and the appended claims, taken in conjunction with 
the accompanying drawings in which like parts or elements are 
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denoted by like reference symbols. 

BRIEF DESCRIPTION OF TCTfl - pHAWTWflS 

FIG. 1 is a block diagram showing a general construction 
5 of a facsimile apparatus of an image transfer system to which 
the present invention is applied; 

PIG, 2 is a block diagram showing a general construction 
of a terminal equipment of the image transfer system to which 
the present invention is applied; 
10 FIG. 3 is a flow chart illustrating processing operation 

3 of the terminal equipment of FIG* 2; 

yi FIG. 4 is a flow chart illustrating processing operation 

of tlie facsimile apparatus or FIG. 1; 

M- TIG. 5 is a sequence diagram illustrating an example of 

Lu ' 

15 operation of the facsimile apparatus of FIG. 1 and the terminal 

equipment of FIG- 2; 

FIG- 6 is a view showing a HTML document signaled from 
the facsimile apparatus of FIG. 1; 

FIG. 7 is schematic view showing an example of a display 
when the HTML document shown in FIG. 6 is displayed on the 
terminal equipment of FIG. 2; 

FIG. 8 is a view showing another HTML document signaled 
from the facsimile apparatus of FIG. 1; 

FIG, 9 is a view illustrating an example of a program 
25 described in accordance with the Java and used in the facsimile 
apparatus of FIG. 1 and the terminal equipment of FIG, 2; 
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PIG. 10 is a schematic view showing an example of a display 
when a HTML document including image data processed by the 

facsimile- apparatus of FIG". 1 "is displayed'on "the terminal" 

equipment or FIG. 2; 

5 F1G - 11 is a block diagram showing a general construction 

of* a facsimile apparatus of a second image transfer system to 
which the present invention is applied; 

FIG. 12 is a block diagram showing a general construction 
of a terminal equipment of the second image transfer system; 
10 and 

FIG. 13 is a view of a HTML document signaled from the 
facsimile apparatus of FIG. 11. 

DESORTPTTON OF THB PRFiTre.PPiST ) EMBOT) T MTCwrg 
15 First Embodiment 

Referring first to FIG. 1, there is shown a general 
construction of a facsimile apparatus of an image transfer 
system to which the present invention is applied. The 
facsimile apparatus shown includes a network control section 
1, a HTTP request reception section 2, a request analysis 
section 3, a HTML signaling section 4, a HTTP response 
transmission section 5, a program signaling section 6, an image 
data signaling section 7, a document and page management 
section 8, an image storage section 9, a circuit control section 
10, a call origination/termination control section 11, a 
facsimile procedure control section 12, a facsimile 
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communication control section 13, a facsimile message 
reception section 14, and an image conversion section 15. 
- The-networls control section 1 is physically connected 

to an ethernet to interface with a LAN (local area network) 
to realize the TCP/IP protocol. In particular, the network 
control section 1 operates in accordance with the internet 
protocol (IP) to provide a service of transferring an IP 
datagram (a basic unit of information transferred in a TCP/IP 
network) from a transmission source to a reception destination. 
Further, the network control section 1 uses an IP datagram 
transfer function to provide a transmission control protocol 
(TCP) and provides a data stream service of high reliability 
to the HTTP request reception section 2 and the HTTP response 
transmission section S. 

The HTTP request reception section 2 has a function of 
receiving and analyzing a request of a client of the HTTP 
protocol using a service of the TCP/IP protocol by the network 
control section 1. The HTTP (Hyper Text Transfer Protocol) 
is a protocol for transferring a file (home page or the like) 
described with the HTML. 

The request analysis section 3 acquires a URL. from 
information obtained from the HTTP request reception section 
2 and delivers instructions to the HTML signaling section 4, 
program signaling section 6 and image data signaling section 
7 in response to the URL. 

The HTML signaling section 4 signals data described with 
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the HTML and stored in the inside thereof in advance to a PC 
(personal computer) making use of the HTTP response 

_ transmission -section- 5.- - ■ - — _ " 

The HTTP response transmission section 5 transmits 
resulting data responding to a request to a client received 
by the HTTP request reception section 2 based on an instruction 
from the HTML signaling section 4, program signaling section 
6 or image data signaling section 7 using a service of the TCP/IP 
protocol by the network control section 1. 

The program signaling section 6 signals a "decoding 
program" held in the inside of the facsimile apparatus in 
advance to the PC making use of the HTTP response transmission 
section 5. The "decoding program" is a program which can be 
executed by a program execution control section 104 of the PC, 
which is hereinafter described, and is used to decode image 
data stored in the facsimile apparatus and convert the decoded 
image data into data of a format which can be utilized by a 
WW browser 101 of the terminal (PC) of an output destination 
which is hereinafter described. 

The image data signaling section 7 acquires information 
of documents and information of pages wbicb. compose the 
documents from the document and page management section 8 and 
acquires image data from the image storage section 9, and 
signals the acquired information and data to the PC making use 
of the HTTP response transmission section 5. 

The document and page management section 8 manages 
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documents stored in the image storage section 9 and information 
of pages which compose the documents. 

- ■ The image-storage - sect ion £T stores image data obtained 

by facsimile reception. 

The circuit control section 10 connects the facsimile 
apparatus to a public network and has a function as a control 
section and another function as a modem. The circuit control 
section 10 thus converts an analog signal on the circuit into 
a digital signal which is handled in the facsimile apparatus 
and vice versa. 

The call origination/termination control section 11 
controls the circuit control section 10 to control origination 
or termination of a call. 

The facsimile procedure control section 12 controls the 
circuit control section 10 to control a procedure signal so 
that a facsimile procedure may be performed in accordance with 
the ITU-T30 recommendations, and executes the phases A, B, D 
and E . 

The facsimile communication control section 13 controls 
the call origination/ termination control section 11, facsimile 
procedure control section 12 and facsimile message reception 
section 14 to control the entire facsimile procedure and 
notifies the document and page management section 8 of document 
information and page information of a received document. 

The facsimile message reception section 14 controls the 
circuit control section 10 to receive image data sent thereto 
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from the other party machine and pass the image data to the 
image conversion section 15. Further, the facsimile message 
_ reception section 1 14 -executes the - phase C of the ITU-T30 
recommendations . 

The image conversion section 15 decodes image data 
received by the facsimile message reception section 14 in 
accordance with a facsimile coding method, codes the decoded 
image data in accordance with a coding method suitable for 
storage in the inside of the facsimile apparatus, and stores 
the coded image data into the image storage section 9. 

FIG. 2 shows a general construction of a terminal 
equipment of the image transfer system to which the present 
invention is applied. The terminal equipment is used as an 
output destination of the facsimile apparatus described 
15 hereinabove with reference to FIG. 1 and principally includes 
a network control section 100, a WWW browser 101, a display 
apparatus 102, an inputting apparatus 103, and a program 
execution control section 104. 

The terminal equipment described may be a personal 
computer, a workstation or a like apparatus . In the following 
description, a terminal equipment which may be any of the 
apparatus mentioned is generally referred to as PC. 

The network control section 100 in the PC of FIG. 2 has 
functions similar to those of the network control section 1 
of the facsimile apparatus described hereinabove with 
reference to FIG. 1 and includes the TCP/IP protocol. 
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The WWW browser 101 is a World Wide Web (WWW) browser 
which operates on the PC and can read a home page on the Internet . 
- - The display app"aratiis~ 102 is a " display" "unit " "for 
displaying a WWW browser initiated and HTML document data, 
image data or the like acquired by the PC. 

The inputting apparatus 103 is an inputting device such 
as a keyboard, a mouse or the like to be used to input an 
operation instruction for initiating the WWW browser or to 
input a URL or the like. 

The program execution control section 104 is a JVM (Java 
Virtual Machine) and has a function of executing a "decoding 
Java Applet" received by the facsimile apparatus on the WWW 
browser 101. 

The facsimile apparatus and the PC in the image transfer 
system to which the present invention is applied are connected 
to a local area network (LAN) over an ethernet IEEE802.3. 
Further, the facsimile apparatus is connected at the circuit 
control section 10 thereof to a public network over an analog 
circuit. 

In the image transfer system, the "decoding program" is 
an Applet programmed with the Java and converted into byte codes . 
The program execution control section 104 is a JVM ( Java Virtual 
Machine) . 

The Java is a program development language published in 
1995 by Sun Microsystems of the U.S., and codes produced by 
compiling a program described with the Java are called byte 
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codes. Further particularly byte codes for being downloaded 
from a network so as to be executed on a WW browser is called 
Applet.- Th7e Applet" can" operate" plat form-independently, that 
is, without any limitation to an OS to be used. Recent WWW 
browsers usually incorporate a JVM. The JVM is an interpreter 
of byte codes and the Applet is allowed to operate with the 
JVM. Accordingly, in such an environment that a WWW browser 
operates, also an Applet can operate. In the following 
description, a "decoding program" is referred to as "decoding 
Java Applet". 

Now, operation of the image transfer system is described 
with reference to FIGS. 1 and 2. If a user initiates the WWW 
browser 101, then a notification of an acquisition request for 
a HTML document is sent through the network control section 
100 on the output destination terminal side and the network 
control section 1 on the facsimile apparatus side. When the 
request analysis section 3 detects the acquisition request 
through the HTTP request reception section 2, a HTML document 
is transmitted to the WWW browser 101 by the HTML signaling 
section 4. The HTML document transmitted may include a 
description for. requesting the facsimile apparatus side for 
a decoding program, and if the WWW browser 101 finds out the 
description when the HTML document is displayed, then it issues 
an acquisition request for a decoding program. If the request 
analysis section 3 detects the acquisition request, then the 
program signaling section 6 transmits the decoding program to 
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the WWW browser 101. When the WWW browser 101 receives the 
decoding program, the program execution control section 104 
- executes the decoding program . "The decoding program executed 
is so programmed as to request the facsimile apparatus side 
for image data, and consequently, an acquisition request for 
image data is issued based on the decoding program. If the 
request analysis section 3 detects the acquisition request, 
then the image data signaling section 7 acquires the image data 
stored in the document and page management section 8 and 
transmits the image data. The decoding program receives the 
image data and performs decoding of the image data to convert 
the image data into data of a format with which the data can 
be displayed on the WWW browser 101 so that a displaying 
operation of the image data may be performed. 

While usually a facsimile apparatus holds a stored image 
in a coded form in order to save its capacity, since it is not 
designed so that it can be utilized only by a terminal of an 
output destination, such a coding method that data obtained 
by the coding method can be decoded by the output destination 
terminal may not necessarily be adopted by the facsimile 
apparatus. Accordingly, in the ease just described, image 
conversion must be performed so that the image can be utilized 
by the output destination terminal. However, in order to 
realize this, hardware resources such as a CPU and a memory 
25 must be used. 

In contrast, with the image transfer system to which the 
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present invention is applied, it is possible to transfer data 
while it has a code format used in the facsimile apparatus and 
- decode the data on an output" de at ination "terminal (PC) without 
installing a driver for exclusive use in the output destination 
terminal, arid it is possible to convert the data into data of 
a format with which the data can be utilized by the output 
destination terminal (PC) without using hardware resources in 
the facsimile apparatus for image conversion. 
Example of Operation of the First Embodiment 

In the following, an example of operation of the image 
transfer system described above is described with reference 
to FIGS. 3 to 5. 

First, a user will operate the inputting apparatus 103 
to initiate the WWW browser 101 on the PC (step SI). 

The WWW browser 101 initiated causes the display 
apparatus 102 to perform a displaying operation of the WWW 
browser. Immediately after the initiation of the WWW browser, 
a home page of a default URL is displayed, and a waiting 
condition for inputting of a URL from a user is entered. Thus , 
it is discriminated whether or not a URL is inputted (step S2) . 

If a URI, of a desired facsimile apparatus is inputted 
by the user in step S2, then the WWW browser 101 establishes 
a connection to a facsimile apparatus of the URL through the 
network control section 100 and signals an acquisition request 
(GET) for a HTML document in accordance with the HTTP protocol . 
The request from a client of the HTTP has the following basic 



05-25-00 02:47am 



From-81 336607056 



To-FOLEY AND LARONER Page 31 



<_u»«t- /Hiju iuuvjjj nnnnun rniLMi i r\A U3 'U'JU NU. '/7(J'j H, 



10 



15 



20 



25 



- 27 - 

structure: 

Request method URL HTTP version 

For the request method, such methods as GET, HEAD, post, 
PUT, DELETE and so forth are defined, and in order only to 
display a home page without doing a special operation, GET is 
used in almost all cases. Also in the example of operation 
of the image transfer system, only GET is used. 

After the WW browser 101 establishes a connection to 
the facsimile apparatus over the network in such a manner as 
described above, it signals the following acquisition request 
(step S3) (sequence Ql) : 

GET / HTTP/ 1.0 

Header 

The HTTP request reception section 2 of the facsimile 
apparatus uses the network control section 1 to wait for 
connection and reception of the request method GET (acquisition 
request) from a client (step S21) . If the network is connected 
and GET is received, then the HTTP request reception section 

2 notifies the request analysis section 3 of the URL . 

When the notification of the URL is received from the 
HTTP request reception section 2, the request analysis section 

3 performs analysis of the URL (step S22) . The request analysis 
section 3 recognizes that the URL is «/" and discriminates that 
the URL is a request for a HTML document (step S23) . 
Consequently, the request analysis section 3 requests the HTML 
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signaling section 4 for signaling D f a HTML document. 

Tke HTML signaling section 4 accesses the document and 
page "management" section B to acquire ~ document information 
(reception data, the other party of the communication, the 
number of pages, and so forth) of a facsimile reception document 
stored already in the document and page management section 8, 
converts the information into data of the HTML format and 
signals the data to the HTTP response transmission section S. 
The HTTP response transmission section 5 transmits the data 
to the PC using the network control section 1 and then 
disconnects the network (step B24) (sequence Q2) . 

The HTML document signaled in this instance is such as 
illustrated in PIG. 6. The WWW browser 101 which has waiting 
for reception of a HTML document receives the HTML document 
(step S4) and displays the received HTML document in such a 
manner as seen in FIG. 7 (step S5). Since a link is set for 
each page of each document , an underline is applied to each 
page number. If the user moves the cursor of the mouse to one 
of the underlined page numbers and then clicks, then the WWW 
browser 101 performs operation similar to that when a URL set 
as a link is inputted. Thus, the WWW browser 101 establishes 
a connection to the facsimile apparatus over the network and 
signals the following acquisition request (sequence Q3) : 

GET / XXXX-YYYY-view.html HTTP/1.0 

Header .» ■ 

(XXXX represents a document number, and YYYY represents 
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a page number.) 

The request analysis, section 3 of the facsimile apparatus 
performs similar processing to that described hereinabove. 
Thus, the request analysis section 3 receives a notification 
of the DRL«/XXXX-YYy I . v iew. html" from the HTTP request 
reception section 2, discriminates that the URL is an 
acquisition request for a HTML document and requests the HTML 
signaling section 4 for signalling of a HTML document . 

The HTML signaling section 4 produces a HTML document 
illustrated in PIG. 8, signals the HTML document to the PC and 
then disconnects the network (sequence Q4) . 

In the HTML document illustrated in PIG. 8, such an 
"Applet" tag as to initiate "decoding Java Applet" view, class 
using the document number XXXX and the page number YYYY is 
described. 

When the WWW browser 101 displays the received HTML 
document, if it detects an "Applet" tag (step S6) . then in order 
to perform an operation of downloading the "decoding Java 
Applet" view. class, it establishes a connection to the 
facsimile apparatus over the network and signals the following 
acquisition request (step S7) (sequence q5) : 

GET /view. class HTTP/ 1.0 

Header ... 

When the request analysis section 3 of the facsimile 
apparatus receives the notification of the URL "/view. class" 
from the HTTP request reception section 2, it discriminates 
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that the URL is a request for a decoding program (step S25) 
and requests the program signaling section 6 for signaling of 
the- program-. — - - - — - ^ — . ~ ~ 7" 

The program signaling section 6 signals the data of byte 
5 codes of the "decoding Java Applet" view. class held therein 
in advance to the PC and then disconnects the network (step 
826) (sequence Q6) . 

The WWW browser 101 waits for reception of an Applet (step 
S8) , and when it receives the "decoding Java Applet" view, class , 
10 the WWW browser 101 passes it to the program execution control 
section 104 which is a JVM. 

As seen in FIG. 9 which illustrates an outline of a program 
described with the Java, the program is so programmed as to 
acquire image data using a document number and a page number 
15 of input parameters. The "decoding Java Applet" executed on 
the program execution control section 104 establishes a 
connection to the facsimile apparatus over the network and 
signals the following acquisition request in order to acquire 
image data of the pertaining document number and page number 
20 (step S9) (sequence Q7) : 

GET /XXXX-rYYYY-pix.data HTTP/l.o 
Header ... 

When the request analysis section 3 of the facsimile 
apparatus receives the notification of the tjeo, " /XXXX- 
YYYY-pix.data" from the HTTP request reception section 2, it 
discriminates that the URL is a request for image data (step 
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S27) and requests the program signaling section 6 for signaling 
of the image data. \ 

_ The image-data signaling section 7 accesses the document 

and page management sectionf 8 to acquire a corresponding file 
name, acquires image data , of the corresponding page from the 
image storage section 9, signals the image data to the PC, and 
then disconnects the network (step S28) (sequence Q8) . 

The "decoding Java Applet" executed on the program 
execution control section 104 waits for reception of image data 
(step SIO), and performs., when the image data is received, 
decoding of the image data/in accordance with the known coding 
method of the facsimile apparatus (step Sll) . Then, the image 
data is displayed on the WW browser 101 (step S12). PIG. 10 
shows contents of the page displayed by the processing 
described above. 
Second Embodiment 

Subsequently, another image transfer system to which the 
present invention is described in detail. 

In the image transfer system according to the present 
embodiment, a facsimile apparatus," a WWW server and a terminal 
equipment (PC) are interconnected by a network. In particular , 
the facsimile apparatus, WWW server and PC are connected to 
a local area network (LAN) by the Ethernet IEEE802 . 3 . Further , 
the facsimile apparatus is connected to a public network by 
an analog circuit. 

FIG. 11 shows a general construction of the facsimile 
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apparatus of the image transfer system according to the second 
embodiment of the present invention. Referring to PIG. 11, 
the facsimile apparatus shown includes a network "cont rol" 
section 1, a HTTP request reception section 2, a request 
analysis section 3, a HTML signaling section 4, a HTTP response 
transmission section 5, an image data signaling section 7, a 
document and page management section 8, an image storage 
section 9, a circuit control section 10, a call 
origination/termination control section 11, a facsimile 
procedure control section 12, a facsimile communication 
control section 13, a facsimile message reception section 14, 
and an image conversion section IS. The facsimile apparatus 
described is different from the facsimile apparatus described 
hereinabove with reference to FIG. 1 in that it does not include 
15 the program signaling section 6. 

Meanwhile, a general construction of the WW server is 
shown in FIG. 12. Referring to FIG. 12, the WWW server shown 
includes a network control section 201, a HTTP request 
reception section 202, a request analysis section 203, a HTTP 
20 response transmission section 205, and a program signaling 
section 206. Thus, it can be seen that the function of 
transferring a "decoded Java Applet" of the facsimile apparatus 
shown in FIG; 1 is not installed in the facsimile apparatus 
described above with reference to FIG. 11 but installed in such 
25 a WWW server as shown in FIG. 12. 

The individual components operate in a similar manner 
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as in the facsimile apparatus of the first embodiment described 
hereinabove. Further, the facsimile apparatus of PIG. 11 
generally~operates VimiTarly "to i theT f acsirnile apparatus of 
FIG. 1 in accordance with the f low chart of fig. 4 except that 
the processing in steps S25 and S26 of the flow chart of FIG. 4 
is executed by the WWW server of PIG. 12. Particularly, the 
operations of the facsimile apparatus in steps S25 and S26 of 
PIG, 4 are replaced by the following operations of the WWW 
server. 

When the WWW browser 101 displays a received HTML 
document, if it finds out an "Applet" tag (step S6) , then in 
order to perform an operation of downloading the "decoding Java 
Applet" view. class, the WWW browser 101 establishes a 
connection to the WWW server and signals the following 
acquisition request (step S7) : 

GET /view. class HTTP/1.0 

Header .„ 

The request analysis section 203 of the WWW sever 
discriminates, when it receives the notification of the URL 
"/view. class" through the network control section 201 and the 
HTTP request reception section 202, that the URL is a request 
for the decoding program (step S25) and requests the program 
signaling section 206 to signal the program. 

The program signaling section 206 signals data of byte 
codes of the "decoding Java Applet" view, class held therein 
m advance to the PC and then disconnects the network (step 
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FIG. 13 shows a HTML document which is a partial 
~modi"fication"to" the ML dVcument ~shoTO in PIG , 8 . As seen 
from FIG. 13, only toy changing the description of the URL of 
the WW server at the location of "CODEBASE =", the designation 
can be changed so that the "decoding" Java Applet" be downloaded 
not from the facsimile apparatus but from the WWW server. 

With the image transfer system of the second embodiment 
of the present invention, by incorporating the program 
signaling section 206 not in the facsimile apparatus but in 
the WWW server different from the facsimile apparatus, the 
following effects can be anticipated. 

First, since the "decoding Java Applet" for image 
conversion is not incorporated in the facsimile apparatus, the 
area of a ROM of the facsimile apparatus for storing it (or 
a storage device such as a hard disk) is not necessitated, and 
consequently, a hardware resource for image conversion can be 
further reduced. Further, since the anticipated operation is 
achieved with a single WWW server provided for a plurality of 
facsimile apparatus, reduction of the total cost can be 
anticipated. 

Further, when an additional function is to be provided 
to the "decoding Java Applet" or in a like case, since stored 
contents of a storage device of the facsimile apparatus body 
such as a ROM need not be changed but it is only required to 
update only stored contents of the WWW server, the convenience 
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to a user can be augmented. 

VHile preferred embodiments of the present invention 
have been described using specif ic "teSnS ."such description is 
for illustrative purposes only, and it is to be understood that 
changes and variations may be made without departing from the 
spirit or scope of the following claims. 
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